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COMPLETE SPECIFICATION 

DRAWINGS ATTACHED 

Improvements in or relating to Amplitude Discriminator C&c* 
Arrangements : . 




„ ^?% T «^ Marconi Company Limited of 
Erighsh Electee House, Strand, LondonT 
a i ^* % British company, do hereby 
declare the invention, for which we pray 
a m ¥- be grated to w, and 

the method by which it is to be performed, 
to be parucularly described m aid by the 
following statement: — . 
This tavantion relates to amplitude dis- 
10 eliminator circuit arrangement! and has 
for its object to provide improved circuit 

«S m S 1 «m W - t wiU P^°ce from 
applied .input signals comprising desired 
interspersed among undelired sig- 
15 nals of smaller bat comparable amplitude 
output si$nab m which the amplitude of 
desired signals in relation to that of un- 
ci cared signals « substantially increased. 
„. JJ* primary, though not the exclusive 
20 apphcation of the invention is to anTphS 
discnrnination in video signals in radar 
receivers where it may be employed to pro- 
duoe f a substantially increased effective 

25 the additional advantages, which are parti- 
cularly advantageous when the said inven- 
tion is employed for amplitude discrimina- 
tion in video signals in radar receivers, 
™ ^ ^ Sforms tbe normally different 
30 amplitude, more or less sinusoidal desired 
(echo) pulses commonly present in the incut 
signals into relatively largo, steep sided 
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approximately flat topped pulses of sub- 
stantially constant amplitude in rhe output 

35 asnals This, of course, is particularly 
desirable in cases in which the desired 
signals are required to be "processed'* by 
arrangements involving decoders and/or 
coincidence gates. 

40 According to this invention an amplitude 
discnminanng arcuit arrangement adapted 
fc* 1 with input signals incluSing 
desired signals interspersed among un- 
pPrice 4s. 6dJ 



^SSL Sienab of - smaJIer bot comparable 
amplitude comprises a tunnel diode* a 
potentiometer having an adjustable sudex 
means for applying lie input S volS 
5"°** *eresistance of s^d potentrometeV 
the shder of said potentiometer 
nected to apply to said tunnddketei £S- 
<*J*e input signal voltageso 
selected that voltages due to OBdesired 
agnals as applied to said diode i«S 
the peak point voltage thereof, and m<£Z 

diode^ ° mpUt SisnaIs feQa **>£^d 55 

P" 5 yeaning of the term "peak point 
irom Kg l of the drawing accompamdns 

representation of the characteristic con- 
necting current 00 with voltage AO of a 
typical tunnel diode. 

fr^*E°^^ 1 >t will be seen there- 
^ *5 3f ^ voltage applied to a tunnel 65 
diode is ^ increased, the current therethrough 
increases approximately linearly until a 
peak (cc^rcspoading: to a voltaL V rt« 
value of wlnXdelends VSj^&fi? 
diode chosen) is reached after which for- 70 

aw!v P & ? f J*™" 1 wK ch falls 

away to a relatively low value wMchis 

very constat "Sve? 

appreciable further rise of applied voltage -7-t 

*S£Sl ««* increale S Jpphed 75 

voltage, tiie current again rises rapidly 

Preferably the input voltage Jsanihed 
across the resistance of «m Z>£L*- Pp 5° 
through a faaiXSer P°t™tiometei 
A preferred embodiment of the in*,**,*;,*., 
comprises a transf former, mSnT fTSS? 
1^ agnals to the pxm^ thereof 
potentiometer the resistant* Jrf t ' - 
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the sBder of the potentiometer through a 
further resistance and on the other side to 
one end of the potentiometer resistance 
and means for taking output signals from 
across the tunnel diode. 

Preferably output signals are taken from 
the tunnel diode through a non-phase- 
inverting amplifier which may be followed, 
if desired, by an emitter follower tran- 
sistor stage. 

The invention is illustrated in Fig. 2 of 
the drawings accompanying the provisional 
specification and its operation Yrill be far- 
ther explained in cormecton with Fig- 1 
15 "(already described) and the additional 
graphical figures 3 and 4 of the said pro- 
visional specification. 

Referring to Kg. 2 Radar receiver video 
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the series resistance 5 and the diode 6 
acting as an ordinary conventional diode, 
to VV The signals obtained from across 
the diode will accordingly be as typified in 
Fig. 4. Comparing Figs. 3 and 4 it will be 
seen that the desired signal/noise ratio is 
much improved azid that the desired 
signals are of good approximately rectan- 
gular shape and substantially constant 
amplitude. 

With the figures above given the ratio or 
unwanted signal to wanted signal in Fig. 4 
would be 50 to 500, 

With a suitable <iiode such as the 
IN2939 <fiode already mentioned, the tran- 
sition from (say) 50 mV to 500 mV 
through the negative resistance region of 
the characteristic (see Fig. 1) is limited 
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signals are appli^i to .the .primary .1 ofLa___only by^^cujt capacity jand the speed of 
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20 one-to-one transformer the secondary 2 of 
which is shunted by a potentiometer resis- 
tance 3 having a slider 4 movable over at 
least a portion thereof. The input signals 
comprise desired echo signals; standing up 
25 by varying amounts from undesired signals 
constituted by noise and the like. The slider 
4 is connected through a resistance 5 to one 
side of a tunnel diode 6 the other side of 
which is connected to the earthed end of 
secondary 2. The diode may be* for 
example, of the typa known under the 
trade designation IN2939. Output is taken 
from the diode through a non-phase-invert- 
ing amplifier 7, preferably of adjustable 

fain and which, m a normal case, might 
avs a gain of .say, 10, to the output ter- 
minal S. If desired the next video stage 
(not shown) may be fed from terminal S 
through an emitter follower transistor (also 
40 not shown). 

As will be seen the transformer isolates 
any standing D.CL there may be on the 
line (not shown) through which the input 
signals are applied to primary 1 and also 
45 provides a* low resistance D.C path for 
the diode 6. la a normal case the Radar 
video signals will comprise between 0.5 to 
1.0 volts "shoulder noise" plus from 5 to 
10 volts of desired signals and a positive 
50 going wave form as typified by Fig. 2 (in 
which desired signals are referenced D) 
will appear across the secondary 2. The 
slider 4 is so adjusted that the maximum 
voltage across the diode due to unwanted 
;55 signals is below the peak point voltage V« 
(see Fig. 1) - of the diode. In a typical 
practical case V D might be 50 mV. 

Signal voltages applied to the diode and 
exceeding V p cause the voltage across the 
60 diode to change rapidly from a value 
determined by V* to a new value Vcp 
(again see Fig. 1) which is the forward 
voltage across the diode and in a typical 
case might be 500 raV. All signals are 
65 now, accordingly, limited by the action of 



the diode and, with ~ good "design, ~cafl~85" 
readily be made to occur in less than 50 
nanoseconds. Accordingly the desired sig- 
nals in the output can be both steep-sided 
and flat topped. 

Tunnel diode characteristics are very 90 
stable and over temperature ranges of about 
— 30°C to about +70°C temperature 
effects can in practice be ignored- If, how- 
ever, full advantage of the invention is to 
be taken in a Radar receiver, the receiver 95 
gain should be stabilised. 
WHAT WE CLAIM IS: — 
1- An amplitude discriminating circuit 
arrangement adapted to be fed with input 
signals including desired signals interspersed 100 
among undesired signals of smaller but 
comparable amplitude said arrangement 
comprising a tunnel diode* a potentiometer 
having an adjustable slider, means for 
applying the input signal voltage across 105 
the resistance of said potentiometer, the 
slider of said potentiometer bung connected 
to apply to said tunnel diode a proportion 
of the input signal voltage so selected that 
voltages due to undesired signals as applied I JO 
to said diode are below the peak point 
voltage thereof, and means for taking out- 
put signals from across said diode. 

2. An arrangement as claimed in claim 

1 wherein the input voltage is applied 115 
across the resistance of said potentiometer 
through a transformer. 

3. An arrangement as claimed in claim 
1 or 2 and comprising a transformer, means 

for applying input signals to the primary 120 
thereof* a potentiometer the resistance of 
which is connected across the transformer 
secondary, a tunnel diode connected on 
one side to the slider of the potentiometer 
through a further resistance and on the 125 
other side to one end of the potentiometer 
resistance and means for taking output 
signals from across the tunnel diode. 

4. An arrangement as claimed in any of 
claims 1 to 3 wherein output signals are 130 
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taken from the tunnel diode through a non- 
phase-inverting amplifier. 

5. An arrangement as claimed in claim 
4 wherein the non-pb ase-inverting amplifier 

5 is followed by an emitter follower tran- 
sistor stage. 

6. Amplitude discriminating circuit ar- 
rangements substantially as illustrated in 
Fig. 2 of the drawings accompanying the 

10 provisional specification and herein described 



ypth reference to Figs. 1, 3 and 4 of the 
drawings accompanying the said pro- 
visional specification. 

N. J. RANTZEN, 
Chartered Patent Agent, 
Marconi House. New Street, 
Chelmsford, Essex. 
Agent for the Applicants. 
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77ife drawing Is a reproduction of 
the Original on a reduced scale. 
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